As part of its program of 'Excellence in Research for Australia' (ERA), the Australian Research Council ranked journals into four categories (A*, A, B, C) in preparation for their performance evaluation of Australian universities. The ranking is important because it likely to have a major impact on publication choices and research dissemination in Australia. The ranking is problematic because it is evident that some disciplines have been treated very differently than others. This paper reveals weaknesses in the ERA journal ranking and highlights the poor correlation between ERA rankings and other acknowledged metrics of journal standing. It highlights the need for a reasonable representation of journals ranked as A* in each scientific discipline.
The distribution of journals by 2-digit FOR division
The ERA ranking allocates 20,712 journals into four quality categories, A*, A, B and C, in such a way that A* should represent the top 5% of journals, A should include the next 15%, B the next 30%, and C the remaining 50% of journals (Graham 2008) . The ERA also draws on 2-digit divisions and 4-digit groups of the Australian and New Zealand Standard Research Classification (ANZSRC 2008) known as Field of Research (FOR) codes. Given that each of the FOR divisions included at least 164 journals (in the case of 05 Environmental Sciences), and averaged 888 journals per division, it seems reasonable to assume that the distribution of journals within each 2-digit FOR division should approach the nominal 5:15:30:50. However, this is not the case for the 2010 journal list (Anon 2010b): Table 1 shows how journals are distributed across the 4 categories within 24 disciplines (23 FOR divisions plus the ERA Multidisciplinary category), using only the primary FOR code to avoid double-counting (some journals were assigned 2 or 3 FOR codes), and omitting unranked journals. 
Why are there no A* journals in 0705 Forestry Science?
The ERA ranking was based on expert consultation and review by the 'Learned Academies'
(Australian Academy of the Humanities, Academy of Social Sciences in Australia, Australian
Academy of Science, Australian Academy of Technological Sciences and Engineering; Anon 2010c), lending to the belief that it should be fair and reasonable. Perhaps the apparent discrepancy is Table 1 is warranted, because a discipline (in this case, 0705 Forestry) does not attain the expected quality?
One way to test for this possibility is to examine where well-cited forestry papers are published, and to compare the classifications of their host journals.
A Scopus search for items with the keyword 'forestry' or 'silviculture', published during the ERA census period 2003-08 returned 25198 documents. The most-cited 5% (1260) of these papers appeared in 200 journals, of which all but 29 journals hosted fewer than 10 of these highly-cited papers. These 29 journals are shown in Table 2 , ranked by number of citations received. Table 2 shows that highly-cited forestry papers appear in A* journals across a wide range of FOR codes, suggesting that the ERA ranking and not the forestry discipline is underperforming. Nine of the journals carried half of the most-cited papers (624 out of the 1260 articles); three of these are classified as 0705 Forestry journals (Forest Ecology and Management, Canadian Journal of Forest Research, Forest Science) , all ranked A, whereas all the remaining journals were ranked A* (except Environmental Pollution, ranked A). Scopus, the official data provider to ERA, also provides other metrics of journal performance, and the h-index (Hirsch 2005) and SNIP (Source Normalized Impact per Paper; Moed 2010) are included in Table 2 for comparison. Of the 894 highly-cited papers listed in Table 2 , about half (47%) appear in journals classified as 0705 Forestry (Table 3) . Amongst the papers appearing in forestry (0705) journals, 88% appear in four journals ranked as A, whereas amongst papers published outside of forestry (with FOR codes other than 0705), 71% appear in 12 journals all ranked as A* ( There is a tendency (as expected) for the ERA rank to decline with position in Table 2 , with more A* journals at the top, and fewer at the bottom of the Engineering, and that they 'hold their value better' with increasing rank (Figure 1 ).
Figure 1.
ERA rank (percentiles, A*=0.975, A=0.875, B=0.65) versus citation rank (total citations to journals bearing papers with keywords 'forestry' or 'silviculture', see Table 2 ). Journals categorised as 0705 Forestry (black squares, solid line) have a lower ERA rank despite a comparable citation count.
Why are there so many A* journals in 1203 Design Practice and Management?
The discipline 1203 Design is more difficult to analyse, because it lacks unique and distinctive keywords such as "silviculture". However, a Scopus search of the 42 journals classified as 1203
Design reveals that three distinctive keywords were prevalent (ergonomics, biomechanics, and kinematics), and that the bulk of publications were classified by Scopus into four subject categories more papers classified as engineering (09) than 1203 Design (Table 4) , but confirmed similar journal rankings within these two disciplines, and illustrated how this search approach (5% of the most highly cited papers) successfully identifies many A*-ranked journals. Because the keyword search reported in Table 4 returned relatively few journals classified as 1203
Design, it is worth examining citation rates within all journals classified as 1203 Design (Lamp 2010a ). Table 4 , all of which have non-citation rates below 30%.
Others (Starbuck 2005 , Oswald 2007 , Singh et al. 2007 ) have noted a high frequency of uncited papers in other prestigious journals. In both cases (0705 Forestry and 1203 Design), the two top journals carry more than half of the papers that are frequently cited (in the top 5% of the most-cited papers). In both cases, frequentlycited papers tend to average about 37 citations/paper (as at October 2010, to papers published 2003-08). But in the case of 1203 Design, half of these citations accrued to journals ranked by ERA as A*, whereas in 0705 Forestry there are no A* journals, so 82% of citations accrued to journals ranked as A (Table 6 ). This discrepancy warrants further examination. Tables 1 and 6 suggest some weaknesses in the ERA ranking, so further examination with independent yardsticks is warranted. One possibility is the Hirsch (2005) It is possible that the h-index offers a more favourable view of some disciplines, and a less favourable view of others, so it is appropriate to consider an alternative yardstick. Scopus (the database provider to ERA) offers their own measure of journal quality, the SNIP (Source Normalized Impact per Paper;
Moed 2010), which offers some independence as it was published after public submissions on the ERA ranking closed. The SNIP measures a journal's contextual citation impact, taking into account characteristics of its field, the frequency with which authors cite other papers in their reference lists, the rate of maturation of citation impact, and the extent to which a database used for the assessment covers the field's literature (Moed 2010) . The correlation between ERA category and SNIP (Figure 3) is consistent with the pattern observed with the h-index. One advantage of the h-index is that it can be computed for all journals, and is not confined to those for which Scopus has computed a SNIP. The similarity between Figures 2 and 3 suggest that h-index offers a reasonable basis for comparisons across journals and FOR groups. There is an increasing body of evidence indicating that the h-index is a good measure of journal impact in both science and commerce van der Wal 2008, 2009; Imperial and Rodríguez-Navarro 2007; Vanclay 2008b ). However, users should be aware that Google Scholar h-indices tend to be higher, and more subject to spurious data, than h-indices derived from Scopus and Web of Science (Bar-Ilan 2008, The large number of symbols in Figure 4 makes interpretation difficult, so it is useful to examine the mean SNIP score for each ERA category (Table 7) to further evaluate these trends. Because of the non-normal distribution of these values, Table 7 reports the log-average SNIP (exponent of the average of log(SNIP)). Scopus SNIP vs ERA ranking
Meho and Rogers 2008).

Comparing Scopus SNIP and journal rank across 2-digit FOR divisions
Overall, the average SNIP scores shown on the bottom line of Table 7 are consistent with the intention of the ERA, but this pattern is not evident within all the 2-digit FOR divisions. Ten cells in 
Does it matter?
As a group, academics tend to be rational and respond to incentives and performance measures (Butler 2003b (Butler , 2005 . During the 1990s, Australian government incentives rewarded quantity not quality, and stimulated increased publication by Australian academics in lower-impact journals, without a corresponding increase in the high impact journals (Butler 2003b) . There is some evidence that scientific contributions are best reviewed within their own discipline, where reviews may be the most stringent. Issues such as the Schön affair (Beasley et al 2002) beg the question whether prominent journals such as Nature and Science are more prone to inadequate review.
The incidence of errata and retractions in these journals is higher than in disciplinary journals (Table   8) : this is not necessarily indicative of inadequate reviewing, and may also reflect a stringent approach to errors and retractions. However, Table 8 does lend support the notion that within-discipline publication is rigorous, and thus that the ERA should provide A* journals within each 4-digit FOR group. 
Conclusion
This paper has attempted to test a series of hypotheses regarding the ERA initiative. It has examined the assumption that the ERA journal classification is fair and equitable across all disciplines (rejected, It appears that the present ERA classification lacks sufficient rigour in terms of the relative numbers of journals in each category, and in terms of other independent indicators of quality (such as h-index and SNIP). These discrepancies detract from the credibility and impartiality of the ERA classification, and further revision appears warranted. These limitations of the ERA are likely to have a detrimental effect in disciplines that lack sufficient journals ranked as A*.
ERA should re-examine the distribution of journals within and between each FOR group; should consider the merits of replacing the four quality categories with a continuum defined by a metric such as SNIP or h-index; and should consider abandoning a journal-based approach in favour of an articlebased approach (e.g., citations accruing to each paper, possibly weighted cf. PageRank, Brin and Page 1998) . Either alternative would be preferable to the current categorical approach, because it would align authors, publishers and institutions in fostering public access to, and uptake of research. Such revision is important and urgent, because the current ERA is likely to be detrimental to several scientific disciplines.
